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Description 

The invention is related to a diversity transmission system comprising a transmitter, being coupled to a receiver 
via various channels, which receiver comprises combining means for combining the output signals of the channels. 
The invention is also related to a receiver for use in such a system. 

A system according to the preamble is known from the papers "Linear Diversity combining techniques" by D.G. 
Brennan in Proceedings of the IRE, June 1959 and Electronics & Communications in Japan, Part 1 - Communications 
Vol. 74, no. 8, August 1990, New York US pages 70-78, H. Ichikawa & T. Murase 'Frequency Diversity Effects in 
Multicarrier Digital Radio Systems'. 

Diversity transmission systems are used for transmission of information via channels which can have various 
degrees of transmission quality, which even can be time dependent. To prevent a degraded transmission quality a 
number of such channels are used in parallel, and the output signals of such channels are combined. This combination 
can be performed in many ways, for example by simply adding the output signals of the channels, selecting the best 
channel or determining a weighted sum of the output signals of the channels. Also the weighting factor can be 
determined in various ways. 

In certain circumstances where the transmission quality of all channels involved is unsatisfactory, the 
improvement that can be obtained using diversity reception can be very modest. 

The object of the invention is to provide a diversity transmission system according to the preamble having an 
improved performance when the quality of the transmission channels is unsatisfactory. 

Therefor the diversity transmission system according to the invention is characterised in that the combining means 
comprise separating means for separating the output signal of each channel into a number of sub-band signals and in 
that the combining means comprises sub-band combining means for combining corresponding sub-band signals from 
different channels into combined sub-band signals. 

The invention is based on the insight that in certain circumstances the transmission quality of only a part of the 
total transmission frequency band is unsatisfactory, and that this part is different for different channels. By 
splitting the output signal of each channel into a number of sub-band channels, it is possible to combine 
satisfactorily transmitted sub-band signals from different channels to obtain a finally combined signal of a 
satisfactory overall transmission quality. 

An embodiment of the invention is characterised in that the receiver comprises a number of antennas at different 
positions for obtaining the output signal of a corresponding channel. In this embodiment each channel comprises the 
radio link between a transmitter and the corresponding antenna. Measurements have proven that for indoor reception 
the received signal displays deep spectral notches, being very dependent on the position of the antenna, so that 
consequently an important improvement can be obtained by combining sub-band signals in contradistinction to 
combining of the complete signal to be transmitted. 

A further embodiment of the invention is characterised in that the receiver comprises a number of antennas having 
different polarisation states for obtaining the output signal of a corresponding channel. Using antennas having a 
different polarisation state is another possibility to obtain signals which can be used in the invention. The 
polarisation states can comprise different linear polarisation directions, but they can also comprise left hand or 
right hand rotating circular or elliptical polarisation. Also combinations of linear and circular/elliptical 
polarisation are conceivable. A further possibility is the use of antennas receiving signals from different directions. 

A further embodiment of the invention is characterised in that the output signal of a channel comprises a 
Frequency Division Multiplexed signal, and in that a sub-band comprises at least one component of the frequency 
division multiplexed signal.By choosing the sub-bands in correspondence to the frequency division multiplexed parts 
of the received signal, the separating means are simultaneously used for separating the received signals into sub- 
bands for the diversity reception, and for demultiplexing the received (frequency division multiplexed) signal. 

A further embodiment of the invention is characterised in that the output signal of a channel comprises an 
Orthogonally Frequency Division Multiplexed signal. By using the invention for Orthogonal Frequency Division 
Multiplexed signals, a significant improvement can be obtained without much extra implementation costs, because the 
splitting of the received signal into a number of sub-bands leads to a reduction of the complexity or even the total 
absence of the demultiplexing means for obtaining the different sub-channels of the OFDM signals. 

The invention will now be elucidated in more detail with reference to the drawing figures. Herein shows: 

Fig. 1 a first diversity transmission system in which the invention can be used; 

Fig. 2 a second diversity transmission system in which the invention can be used; 

Fig. 3 a diversity transmission system according to the invention for transmission of wide band signals; 

Fig. 4 a diversity transmission system according to the invention for transmission of TV signals; 

Fig. 5 a diversity transmission system according to the invention for transmission of an OFDM signal suitable 
for e.g. digital audio or video transmission; 

Fig. 6 a first embodiment of the sub-band combining means in the figures 3,4 and 5; 
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Fig. 7 a second embodiment of the sub-band combining means in the figures 3,4 and 5; 
Fig. 8 a third embodiment of the sub-band combining means in the figures 3,4 and 5; 

Fig. 9 plots of the (indoor) received spectrum of an OFDM signal at two different positions of the receiving antenna. 



In the transmission system according to Fig. 1, an output of a signal source 2 is connected to an input of 
transmitters 4, 6 and 8. An output of the transmitter 4 is coupled to a first input of a receiver 16 via a channel 
10. An output of the transmitter 6 is coupled to a second input of the receiver 16 via a channel 12 and an output of 

10 the transmitter 8 is coupled to a third input of the receiver 16 via a channel 14. At the output of the receiver 16 
a destination signal is available. 

In the transmission system according to Fig. 1 the source signal is transmitted via three separate channels 10,12 
and 14 by means of the transmitters 4, 6 and 8. The receiver 16 derives from the three input signals the destination 
signal for further processing by combining the input signals in a suitable manner. 

15 in the transmission system according to Fig. 2, a signal source 2 is coupled to a single transmitter 4 which is in 

turn coupled to a transmitting antenna 5. Three inputs of the receiver 16 are coupled to a corresponding receiving 
antenna 9, 11 or 13. The channel comprises now the three radio links 10, 12 and 14 between the common transmitting 
antenna and the different receiving antennas 9, 11 and 13. It is evident that the number of channels in the 
transmission systems according to Fig. 1 and 2 can have any arbitrary value N larger than one. The antennas 9, 11 • 

20 ■ * 13 can have different positions or different polarisation states, or a combination thereof. 

In the receiver 16 according to Fig. 3 a number of N receiving antennas 20, 22 - 24 are coupled to N inputs of 
the receiver 16. In the receiver these inputs are connected to corresponding N front ends 26, 28 • • ■ 30. The 
outputs of the front ends 26, 28 • * ■ 30 are connected to N inputs of combining means 32. According to the 
inventive concept of the present invention, each input of the combining means is connected to separating means 34,36 

25 * • 38 for separating the broadband signal in a number of sub-band signals. 

Outputs of the separating means 34, 36 * • * 38 carrying sub-band signals in the same sub-band, are connected to 
inputs of sub-band combining means 40, 42 - * * 44. The number of sub-bands is assumed to have a value L. Outputs of 
the sub-band combining means 40, 42 * ■ * 44 are connected to final combining means 46 to obtain a combined broad 
band signal, for example by simple adding. It is also possible, to equaliz e the power _of the jjutput signals of the 

30 sub-band combining means before combining. This results in a flat frequency response of the combination of channels 
for the wide-band signals. The separating means 34, 36 • • 38 can comprise a filter bank comprising L band pass 
filters having adjacent pass bands for obtaining the L sub-band signals. 

The diversity receiver according to Fig. 4 for reception of a PAL TV signal can be derived from the receiver 
according to Fig. 3 by replacing the filter banks 34, 36 ■ ■ • 38 by PAL demultiplexers 50, 52 • • • 54 and by 

35 omitting the final combining means 46. The PAL demultiplexers 50, 52 • * ■ 54 comprise three filters for separating the 
luminance signal, the chrominance signal and the sound signal from the IF signal applied to its input by the 
corresponding front end. For separating the luminance signal from the IF signal from the front end a band-pass 
having a band width of approximately 5 MHz can be used. For separating the chrominance signal a band pass filter 
having a band width of approximately 2 Mhz has to be used, and for separating the sound signal a band pass filter 
and bandwidth of 200-300 kHz is necessary. The centre frequency of these filters is determined by the frequency of 

40 the IF signal delivered by the front ends 26,28 • • 30. The three components (sub-bands) of the video signal 
delivered by the different front ends 26, 28 • ■ ■ 30 are combined component wise by the sub-band combining means 
56, 58 ■ • 60 to combined sub-band signals, being a combined luminance signal, a combined chrominance signal and a 
combined sound signal. Further combination is not needed because these signals can be directly processed by a video 
display system. 

45 The receiver according to Fig. 5 for reception of digitall y modulated OFDM signa ls can be derived from the 

receiver according to Fig. 3 by replacing the filter banks 347~36 ■ - 38 (separating "means) by FFT (Fast Fourier 
Transform) units 62,64 * • • 66 and by introducing analog to digital conversion means into the front ends 26, 28 • • 
* 30. The final combining means 46 (Fig. 3) can be dispensed with. 

Orthogonal Frequency Division Multiplexing (OFDM) is a technique to combine many narrow-band signals into one 
50 wide-band signal using a Fast Fourier Transform (FFT). OFDM is described in "Analysis and simulation of a digital 
mobile channel using orthogonal frequency division multiplexing" by L.J. Cimini in IEEE Transactions on 
Communications COM-33, July 1985, pp. 665-675. A suitable OFDM signal for TV transmission has a band width of 
8.192 MHz , containing 1024 subchannels each having a band width of 8 kHz. OFDM is very well suited for transmission 
over multipath fading channels such as the terrestrial VHF/UHF channel. Due to multipath reception, the multipath 
55 fading channels have the property of frequency selectivity. In combination with OFDM, this means that the 
information in each subchannel will display a different effective signal-to-noise ratio. The minimum frequency 
between narrow-band signals with mutually independent signal-to-noise ratio's is called the coherence bandwidth B c . 
From measurements with indoor reception, it appears that the fading characteristics in the frequency domain heavily 
depend of the location of the receiving antenna (spatial fading). Due to this dependence the invention 
can advantageously be used in combination with OFDM and spatial antenna diversity. 

Each of the front ends 26,28 • - * 30 deliver a digital signal to its corresponding FFT unit 62,64 * • • 66. 
In the present example the FFT units 62,64 - • 66 calculate a 1024 points FFT from 1024 consecutive samples of 
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the output signals of the front end. The calculation of an FFT is functionally equivalen XJo^rjIitt^ input 
signal into 1024 sub-bands. Corresponding sub-bands from different FFT units are combined by the sub-band combining 
means 62,64 • * ■ 66 to a combined sub-band signal. At the output of the 1024 sub-band combining means 62,64 • • • 
66, the combined sub-band signals (subchannels) are available for further processing. 

To reduce the complexity of the system it is conceivable that the output signals of the front-ends 26,28 • • • 30 
are splitted in less than 1024 sub-bands, for example 64 sub-bands. After combination to combined sub-band signals 
5 by the sub-band combining means, these sub-band signals have to be separated by the sub-band separating means 
74,76 * • * 78 into 16 separate signals, to obtain the 1024 subchannels. 

A suitable way of comb mi ng the sub-band channels is to select one of these channels , by means of a selection 
switch. This switch can be controlled to select the sub-band having the largest power . It is also possible to 
control the selection switch according to a measured symbol error rate and to choose the sub-band which results in 
10 the smallest sy mbol er roj^rate^Another possibility is the use of a second selection switch in addition to the first 
selection switch which scans the sub-bands periodically. Then the first selection switch is set to the position of 
the s^c^d_se lection switch wh ich gives the best receptionjquality . 

In the sub-band combining means according to Fig. 6, the N sub-band signals to be combined are applied to a first 
input of a corresponding multiplier 84, 90 • • ■ 96, and to an input of means 80,86 - - • 92 for determining the 
modulus of the sub-band signal. The output of the means 80 (86) [92] is connected to an input of a low pass filter 
# 82T88H94]- The output of the low pass filter 82 (88) [94] is connected to a second input of the multiplier 84 (94) 
[96]. The output of the multipliers 84,90 • • * 96 are connected to inputs of an adder 98. At the output of the 
adder the combined sub-band signal is available. 

For a sub-band signal derived from the received signal from a channel i the following can be written: 

r,= a&;S + n, (1) 

In (1) r, is the i m sub-band signal of N sub-band signals to be combined, a| is t he co mplex attenuation factor of the 
I th channel of the transmission system, n } the noise in the i 01 sub-band channel and S is the signal to be transmitted in 
the sub-band. The combiner according to Fig. 6 then determines the value: 

N N 

S c = $ 2 N ' <*/ + Z KK (2) 
/=1 f=1 

The most favourable situation occurs when the argument of all values otj is the same. Then (2) can be written as: 

30 N N 

S c =S e^- Z KF + X Mfi, (3) 
/=1 /=1 

In which e is the argument of <Xj. For the signal power can be derived from (3): 



20 



25 



35 



N 

E = |S| 2 -<£ M 2 ) 2 (4) 
/=1 

It is assumed the noise signals of all channels are uncorrelated and have an equal power n 2 . For the noise power can 
now be written: 

40 N 

P n = \n\ 2 - 2 W 2 (5) 
/=1 

For the signal to noise ratio of the combined signal can now be found: 

N 



45 



50 



55 



f- = - X KF (6) 

p n \n\ 2 /=1 

From (6) it can be observed that the signal powers of all channels are added. However this is only the case when the 

arguments of all complex attenuation factors ctj are the same, In general the total signal to noise ratio will be lower 

than the value according to(6). 

The sub-band combining means according to Fig. 7 can be derived from that according to Fig. 6 by replacing the 

combination of the means for determining the modulus of the sub-band signal and the low pass filter by a channel 
: state estimator which makes an estimation of the complex attenuation f actor of a sub-band in a certain channel. The 
! multipliers 84,90 • * ■ 96 are used for multiplying the sub-band signal with the com plex conju gate of the estimate 
\ of the complex attenuation factor of the sub-band. For the output signal df'trTe^sTIb^&and combiner accord i ng to Fig. 
\ 7 can now be written f ~ 

; N N 

S c = s * 2 ' a, - a* + 2 n r a* (7) 
/=1 /=1 
By replacing the product of aj and a * by jojl 2 (7) changes into: 
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N N ° * 

S C = S- 2 |a,f + 2 /i, -a; (8) 
/=1 /=1 

From (8) can easily be derived that the signal power and the noise power are equal to the signal- and noise power 
according to (4) and (5) respectively. However (8) is valid for all circumstances, in contradistinction to (3) which is only 
valid if the argument of every Oj has the same value. Consequently the signal to noise ratio for the sub-band combined 
5 according to Fig. 7 is given by (6). 

The estimation of a can be done in various ways known in the art. For digital signals, use can be made of the vast 
amount of methods for determining the transfer functions of a channel used in adaptive pass band equalisation. A 
number of these methods are for example described in the book "Digital Communication" by Lee and M esse rsch mitt, 
1990 , ISBN 0-89838-274-2, Chapter 9.5, pp. 309-402. A method which can also be used for analog signals is disclosed 
in the book "Microwave Mobile Communications", By Jakes, 1974, Wiley, Chapter 6.3, Fig. 6.3-3. The only modification 
that has to be performed is the omitting of the limiting operation described at page 426, however it is also 
possible to obtain a usefull combining operation when the limiting operation is used . 

In the sub-band combining means 40 according to Fig. 8 the channel state estimator is replaced by a delay element 
having a delay time T. This type of sub-band combining means can be used for differential coded digital 
transmission. For the input signal of the i m input of the combiner 40 can be written: 

r U = Sj'CL i + n iJ (9) 

In (9) Tjj is the input signal at the I th input of the sub-band combining means at instant jT, S, is the transmitted signal 
at instant jT and ng is the noise signal at the I th input of the sub-band combining means at instant jT. For the output 
signal of the i m multiplier can be derived: 



10 



15 



20 



25 



/, = a, • a* + • n^* + s„*)+ n u ■ n^*' (10) 
At a large signal to noise ratio the cross product of the noise terms can be neglected. For the output signal of the 
sub-band combining means 40 can be written: 

N N N 

0 = S J' S }-* 2 q-cf + s, 2 a r n u ,* +Sj.S 2 a r n u (11) 
/=1 /=1 /=1 

Assuming differential coding at the transmitter, for example Differential Phase Shift Keying, and assuming 
3 0 statistical independence of the noise signals, leads to the following expression for the signal to noise ratio: 

P. l^|2 N 

From (12) can be seen that always a near optimal (3dB loss) combining of the sub-band signals is obtained, without 
35 the need of a carrier recovery system as was needed for the sub band combining means 40 according to Fig. 7. 

Fig. 9a and Fig. 9b show plots of the power spectrum of an (originally white) OFDM signal, having a carrier 

frequency of 262 MHz and a bandwidth of 3.5 MHz, received in a building from a transmitter outside the building. 

These two power spectra were measured at two receiving antenna positions at a distance of 1 meter. It can be seen 

that the location of fades is strongly dependent of the antenna position. From these figures also can be seen that 
40 it is possible to obtain a signal without fades by using the combining technique according to the invention. 



Claims 

1. Diversity transmission system comprising a transmitter (4), being coupled to a receiver (16) via various 
channels (10,12,14), which receiver comprises combining means (32) for combining the output signals of the 
channels, characterised in that the combining means comprises separating means (34, 36. ..38) for separating the 
output signal of each channel into a number of sub-band signals and in that the combining means comprises sub- 
band combining means (40,42.. .44) for combining corresponding sub- band signals from different channels into 
combined sub-band signals. 

50 2. Diversity transmission system according to claim ^characterised in that the receiver comprises a number of 
antennas at different positions for obtaining the output signal of a corresponding channel. 

3. Diversity transmission system according to claim 1 or 2, characterised in that the receiver comprises a number 
of antennas having different polarisation states for obtaining the output signal of a corresponding channel. 

55 

4. Diversity transmission system according to claim 1,2 or 3, characterised in that the output signal of a channel 
comprises a Frequency Division Multiplexed signal, and in that a sub-band comprises at least one component of the 
frequency division multiplexed signal. 

5. Diversity transmission system according to claim 4, characterised in that the output signal of a channel 
comprises an Orthogonally Frequency Division Multiplexed signal. 



Printed from Mimosa 



EP 0 600 547 B1 

6. Diversity transmission system according to one of the claims 1 to 5, characterised in that the sub-band 
combining means are arranged for determining a weighted sub-band signal from each sub band signal and for 
combining the weighted sub-band signals. 

7. Diversity transmission system according to one of the claims 1 to 5, characterised in that the sub-band 
combining means comprise selection means for selecting one of the sub-band signals. 

8. Receiver (16) for receiving a number of output signals from a number of channels (10,12,14) comprising combining 
means (32) for combining the output signals of the channels, characterised in that the combining means comprise 
separating means (34,36.. .38) for separating the output signals of the channels into a number of sub-band signals 
and in that the combining means comprises sub-band combining means (40,42... 44) for combining corresponding 
sub-band signals from different channels into combined sub-band signals. 

9. Receiver according to claim 8, characterised in that , the receiver comprises a number of antennas for obtaining 
the output signals of the channels. 

10. Combining means (32) for combining a number of output signals from different channels , characterised in that 
the combining means comprises separating means (34,36.. .38) for separating the output signals of the channels 
into a number of sub-band signals and in that the combining means comprises sub-band combining means 
(40,42.. .44) for combining corresponding sub band signals from different channels into combined sub-band signals. 



Patentansprtiche 

1. Diversityubertragungssystem mit einem Sender (4), der uber mehrere Kanale (10, 12, 14) mit einem Empfanger 
(16) gekoppelt ist, wobei dieser Empfanger Kombiniermittef (32) aufweist zum Kombinieren der Ausgangssignale der 
Kanale, dadurch gekennzeichnet, dass die Kombiniermittel Aufteilungsmittel (34, 36 ... 38) aufweisen zum 
Aufteilen des Ausgangssignals jedes Kanals in eine Anzahl Teilbandsignale und dass die Kombiniermittel 
Teilbandkombiniermittel (40, 42 ... 44) aufweisen zum Kombinieren entsprechender Teilbandsignale aus 
verschiedenen Kanalen zu kombinierten Teilbandsignalen. 

2. Diversityubertragungssystem nach Anspruch 1, dadurch gekennzeichnet, dass der Empfanger eine Anzahl 
Antennen an verschiedenen Stellen aufweist zum Erhalten des Ausgangssignals eines entsprechenden Kanals. 

3. Diversityubertragungssystem nach Anspruch 1 oder 2, dadurch gekennzeichnet, dass der Empfanger eine Anzahl 
Antennen mit verschiedenen Polarisationszustanden aufweist zum Erhalten des Ausgangssignal eines 
entsprechenden Kanals. 

4. Diversityubertragungssystem nach Anspruch 1, 2 oder 3, dadurch gekennzeichnet, dass das Ausgangssignal eines 
Kanals ein FDM-Signal aufweist und das ein Teilband wenigstens einen Anteil des FDM-Signals aufweist. 

5. Diversityubertragungssystem nach Anspruch 4, dadurch gekennzeichnet, dass das Ausgangssignal eines Kanals 
ein OFDM- (Orthogonally Frequency Division Multiplexed) Signal aufweist. 

6. Diversityubertragungssystem nach einem der Anspruche 1 bis 5 t dadurch gekennzeichnet, dass die 
Teilbandkombiniermittel vorgesehen sind zum Bestimmen eines gewichteten Teilbandsignals aus jedem 
Teilbandsignal und zum Kombinieren der gewichteten Teilbandsignale. 

7. Diversityubertragungssystem nach einem der Anspruche 1 bis 5, dadurch gekennzeichnet, dass die 
Teilbandkombiniermittel Selektionsmittel aufweisen zum Selektieren eines der Teilbandsignale. 

8. Empfanger (16) zum Empfangen einer Anzahl Signale aus einer Anzahl Kanale (10, 12, 14) mit Kombiniermitteln 
(32) zum Kombinieren der Ausgangssignale der Kanale, dadurch gekennzeichnet, dass die Kombiniermittel 
Aufteilungsmittel (34, 36 ... 38) aufweisen zum Aufteilen der Ausgangssignale der Kanale in eine Anzahl 
Teilbandsignale und dass die Kombiniermittel Teilbandkombiniermittel (40, 42 ... 44) aufweisen zum Kombinieren 
entsprechender Teilbandsignale aus verschiedenen Kanalen zu kombinierten Teilbandsignalen. 

9. Empfanger nach Anspruch 8, dadurch gekennzeichnet, dass er eine Anzahl Antennen aufweist zum Erhalten der 
Ausgangssignale der Kanale. 

10. Kombiniermittel (32) zum Kombinieren einer Anzahl Ausgangssignale von verschiedenen Kanalen, dadurch 
gekennzeichnet, dass die Kombiniermittel Aufteilungsmittel (34, 36 ... 38) aufweisen zum Aufteilen der 
Ausgangsignale der Kanale in eine Anzahl Teilbandsignale und dass die Kombiniermittel Teilbandkombiniermittel 
(40, 42 ... 44) aufweisen zum Kombinieren entsprechender Teilbandsignale aus verschiedenen Kanalen zu 
kombinierten Teilbandsignalen. 
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Revendications 

1. Systeme de transmission en diversite comprenant un emetteur (4) couple a un recepteur (16) via differents canaux 
(10, 12, 14), lequel recepteur comprend un moyen de combinaison (32) pour combiner les signaux de sortie des 
canaux, caracterise en ce que le moyen de combinaison comprend des moyens de separation (34, 36 ... 38) pour 
separer !e signal de sortie de chaque canal en un certain nombre de signaux de sous-bandes et en ce que le moyen 
de combinaison comprend des moyens de combinaison de sous-bandes (40, 42 ... 44) pour combiner des signaux 
de sous-bandes correspondants issus de differents canaux en des signaux de sous-bandes combines. 

2. Systeme de transmission en diversite suivant la revendication 1 , caracterise en ce que le recepteur comprend un 
certain nombre d'antennes dans des positions difterentes pour obtenir le signal de sortie d'un canal correspondant. 



3. Systeme de transmission en diversite suivant la revendication 1 ou 2, caracterise en ce que le recepteur 
15 comprend un certain nombre d'antennes ayant differents etats de polarisation pour obtenir le signal de sortie 

d'un canal correspondant. 

4. Systeme de transmission en diversite suivant la revendication 1, 2 ou 3, caracterise en ce que le signal de 
sortie d'un canal comprend un signal multiplexe par repartition en frequence et en ce qu'une sous-bande comprend 

2Q au moins une composante du signal multiplexe par repartition en frequences. 

5. Systeme de transmission en diversite suivant la revendication 4, caracterise en ce que le signal de sortie d'un 
canal comprend un signal multiplexe par repartition en frequence orthogonale. 

6. Systeme de transmission en diversite suivant Tune quelconque des revendications 1 a 5, caracterise en ce que 
les moyens de combinaison de sous-bandes sont agences de maniere a determiner un signal de sous-bande 
pondere a partir de chaque signal de sous-bande et a combiner les signaux de sous-bande pond£r£s. 

7. Systeme de transmission en diversite suivant Tune quelconque des revendications 1 a 5, caracterise en ce que 
les moyens de combinaison de sous-bandes comprennent des moyens de selection pour selectionner un des 

30 signaux de sous-bandes. 

8. Recepteur (16) pour recevoir un certain nombre de signaux de sortie a partir d'un certain nombre de canaux (10, 
12, 14) comprenant des moyens de combinaison (32) pour combiner les signaux de sortie des canaux, caracterise 
en ce que les moyens de combinaison comprennent des moyens de separation (34, 36 ... 38) pour separer les 

35 signaux de sortie des canaux en un certain nombre de signaux de sous-bandes et en ce que les moyens de 

combinaison comprennent des moyens de combinaison de sous-bandes (40, 42 ... 44) pour combiner des signaux 
de sous-bandes correspondants issus de differents canaux en des signaux de sous-bandes combines. 

9. Recepteur suivant la revendication 8, caracterise en ce que le recepteur comprend un certain nombre d'antennes 
40 pour obtenir les signaux de sortie des canaux. 

10. Moyen de combinaison (32) pour combiner un certain nombre de signaux de sortie issus de differents canaux, 
caracterise en ce que !e moyen de combinaison comprend des moyens de separation (34, 36 ... 38) pour separer les 
signaux de sortie des canaux en un certain nombre de signaux de sous-bandes et en ce que le moyen de 

45 combinaison comprend des moyens de combinaison de sous-bandes (40, 42 ... 44) pour combiner des signaux de 

sous-bandes correspondants issus de differents canaux en des signaux de sous-bandes combines. 
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